In this demonstration-paper we introduce DAAR, the Digital Atlas of American Religion (www.religionatlas.org). The DAAR is a web-based research platform with innovative data exploration and visualization tools to support research in the humanities. Using a user-centered design approach, we incorporated historic religion data on adherence, membership, and congregations with historic census data and new religion typologies as the test-bed for the tools that we developed to establish the technology infrastructure and framework that can be used for other humanities data.
INTRODUCTION
Time and location are essential components of humanities exploratory research. Indeed, the vast majority of the data manipulated by humanists come with a spatial component. It originates from, or describes, some place, and we can use its location to relate it to all other data about this location either directly or within some nested hierarchy. For instance, by using location we can relate a diary from a neighborhood to an image or to census data describing the same place, as well as link it to similar data from a city, county, or a state, etc., and we can portray these relationships on a map or in some other spatially referenced visualization. A similar argument can be built with respect to the importance of the temporal dimension when studying humanities data. Humanities scholars have begun to use these data, but even GIS technology, especially in its web form, does not support easy exploration and visualization of the complex spatial-temporal data manipulated by humanists nor does it allow them to display diversity within geographies [1] . The Digital Atlas of American Religion (DAAR) is an effort to bring researchers in humanities innovative approaches to explore complex data with the support of an integrated solution stemming from several fields including GIS, visualization, and classification theory. DAAR originated from an existing and well-used interactive web mapping site on twentiethcentury US religious adherence, the North American Religion Atlas, or NARA. While DAAR's main goal is to incorporate new ways to visualize complex spatially-referenced data using NARA as a test-bed, an equally important goal was to provide on-the-fly categorization and aggregation of data to permit easier, more flexible data exploration.
In this demonstration-paper we will focus on the data exploration and visualization features of DAAR.
HUMANITIES DATA: DIVERSITY AND COMPLEXITY
DAAR encompasses two main types of data to support exploration and visualization.
Religion Data
DAAR contains religion census data from the Association of Religion Data Archives (ARDA). The data available from the ARDA include raw counts of members, adherents, and congregations for nearly 600 denominations at 12 different points in time between 1890 and 2010. In order to present the data meaningfully and succinctly to scholars, we imposed a religion classification structure, or typology, whereby the denominations are grouped into families and families into religions based on similar doctrines. For each denomination and each family, we tabulate the number and percent of members, adherents, and congregations (religion statistics) for each year by county, state, and region. Scholars can visualize those data in various tools in DAAR to get an understanding of the religious landscape across the US or within a particular state or county. Religion dominance by rank order (1890 to 2010) provides researchers with the ability to see what is the most dominant religious denomination for every county and state in the US, then the 2 nd most dominant, and so forth to the 9 th most dominant denomination in each geography. Drilldown tools allow researchers to explore the diversity of religion within a geography as well. There are two significant challenges in the religion data: 1) the data are not consistently available across all years for all denominations, and 2) denominations have shifted over time, including splits and mergers, which complicates time series analysis.
Finally, using the source data, researchers contributing to the DAAR project developed five new data characteristics (also referred to as religion characteristics) including: Central Authority -the degree to which each denomination is characterized by the consolidation of authority in a broad hierarchy, Giving -the degree to which each denomination tithed, High Education Support -the degree to which a denomination is formally invested in higher education, and two others.
Census Data
This category includes information on socio-economic factors such as race, ethnicity, urban vs. rural, foreign born vs. native born, Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for thirdparty components of this work must be honored. For all other uses, contact the owner/author(s). JCDL'13, July 22-26, 2013, Indianapolis, Indiana, USA. ACM 978-1-4503-2077-1/13/07. educational attainment, and income (including numbers and percentages) for the years 1890 -2010. Here also, data availability varies by census year, which in turn has an impact on data exploration and visualization.
DATA CATEGORIZATION
Two objectives of DAAR are to provide researchers with the capability to perform data exploration using multiple facets or categorization schemes and the ability to combine these different categories to refine the data exploration process [2] . To meet these objectives we created the following categorization schemes: 
Figure 1: Exploring Religion Data Using DAAR
Note that religion statistics are used to instantiate the religion dominance classification scheme and the religion characteristics typology. For example, we can explore religion dominance based on the percentage of adherents or the number of congregations. The last three schemes are used to provide the religion, space, and time granularity to the data exploration process. In addition, users can filter the geographies using US census data parameters.
The combination of these categorization schemes within the DAAR project and how it is visualized is based on continuous feedback received by researchers in humanities.
DATA EXPLORATION AND VISUALIZATION
Researchers using DAAR are provided with the following exploration/visualization tool: maps, cartograms, tree maps, pie charts, animated bar charts, and animated bubble charts. We adopted an iterative user-centered approach to the interface design, including both the functionalities to be supported and their layout.
The interface includes two main parts: the data exploration panel and the results visualization panel. The visualization panel displays the results in a geospatial map, tree map, charts, or cartogram. A time slider allows users choose from years 1890 to 2010. An additional slider-based filter is used to visualize data by level of dominance. Figure 1 shows the results of exploring the data using the Religion dominance ranking scheme where the dominant religion family for each state based on adherents as a percent of the population are shown in the map. The dominance slider will allow the exploration of the data from the most dominant family to the 9 th largest family. Clicking on a state reveals a pie chart of all religion families represented in that state.
The data exploration panel uses a multi-category approach instead of a standard categorical data browsing panel. Figure 2 shows the exploration panel. Using maps as an example, the top sub-panel labeled "Map Type" allows selection from the categorization schemes 1-4 described in section 3. The middle sub-panel labeled "Map Details" provides the filtering options available for each type of map. For example, the "map details" for Religion characteristics allow the user to specify the characteristic, (e.g., higher education support) and the supporting statistic (e.g., adherents). The next panel allows the overlaying of socio-economic census data, while the last option specifies the geospatial granularity to be explored.
Figure 2: Data Exploration Features of DAAR
DAAR allows researchers to explore patterns, trends, and relationships in the data that otherwise are not apparent with traditional GIS or statistical software. It allows researchers to understand the multiple dimensions and diversity of religion across geographies, or within geographies. Paired with census data, it allows them to explore relationships to give better context and meaning to the patterns and trends. Maps provide the spatial patterns and relationships, tree maps show relative strength and relationships, charts show trends, and cartograms show relative numbers of adherence.
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